In order to study the heavy metals pollution in the river channel of the city, this paper based on the results of the sediments detections of Anrongjing River in Taizhou, using the single pollution index method, the potential ecological risk index method, the cluster analysis method and other methods to evaluate the content, the degree of pollution, the distribution, ecological risk assessment, etc. of heavy metals. The results show that Cu, Zn, Pb and Cd in the sediments are seriously polluted. Viewed from the plane, the main pollution areas are the upstream, the two tributaries and the tributaries and main river crossings. Viewed from the vertical, the heavy metals pollution roughly decreases with increasing sediments depth. The results of heavy metals ecological risk assessment show that the potential ecological hazards of Cu and Cd are serious, the pollution of Cd and Cu in the source, the two tributaries and tributaries and main river crossings are the most serious.
Introduction
In recent years, the heavy metals contents in the sediments of many urban rivers greatly exceed the local soil environmental background value [1] , Heavy metals have bio-chain enrichment effects, which not only damage the ecological environment of rivers, but also endanger aquatic life and human health. River sediments is an important "source" and "sink" of pollutants in the water environment [2] . The heavy metals in the sediments mainly come from the domestic sewage and industrial wastewater, followed by the soil erosion around the river and lake, and then the weathering of the rock. The heavy metals contents in the sediments and its characteristics are important indicators for evaluating the pollution status of the water environment [3] . Based on the results of sediments detection in Anrongjing River, this paper analyzes the characteristics of heavy metals pollution in river sediments and evaluates the potential ecological risk of heavy metals in sediments in the study area. It provides scientific method to prevent and renovate the heavy metals pollution in urban river sediments.
Research area
The river is located in the vicinity of Anrong Village and Luxi Village, Fengjiang Street, Luqiao District, Taizhou City. It starts from Anrong Village and converges in Nanguan River at Anguan Temple. It is about 3 kilometers long (including 2 tributaries). The width of the river is 10-38 meters, the depth of the river is about 2.1-3.2 meters,and the area is about 0.061 square kilometers. There is one tributary in each side, and the source of the south tributary is a pond. The upper elevation of the main channel and the north tributary are higher than the middle and lower reaches. The water and sediments are polluted on different degrees by the original dismantling industry, agricultural pollution and domestic sewage.
Samples and evaluation method

Samples
According to the comprehensive factors such as the water area, the section characteristics, the flow velocity and the representativeness and uniformity of the samples of the sediments, we select sampling points at typical sections and based on grid method. The principle is the "Monitoring emphatically at the most polluted reach". All we did is to ensure that the collected samples can fully reflect the overall condition of the river sediments. Therefore, 11 sampling points are selected, and 22 samples are collected. The sampling points are arranged as shown in Figure 1 . (GB 15618-2018) and Control Standards for Pollutants in Agricultural Sludge (GB4284-2018), the single-item pollution index method is used to evaluate the heavy metals in sediments.
Potential ecological risk index method.
The author use potential ecological risk index method to evaluate the heavy metals in sediments, which was proposed by Swedish scholar Hakanson in 1980. It comprehensively considers the toxicity, ecological and environmental effects of heavy metals in sediments, and has been widely used in the evaluation of heavy metal pollution in sediments [4] [5] [6] [7] [8] [9] . The formula for calculating the potential ecological risk index RI is:
is pollution coefficient of heavy metals relative to background values( ); is the environmental measured value of heavy metal i;
is the background value of heavy metal, is the ecotoxic response coefficient of heavy metal i,which is Cd(30) >Pb(5)=Cu(5) >Ni(2) >Zn(1); is the potential ecological risk coefficient of heavy metal;RI is a potential ecological risk index and is a combination of several potential ecological risk coefficients of heavy metal.
It is divided into five grades from low to high when describes the pollution degree of a certain pollutant using the potential ecological risk coefficient; A potential ecological risk index is the Figure. 3, the ordinate in the figure is the ratio of the heavy metal content at each point to the corresponding heavy metal risk screening value in GB15618-2018. The Cu contents of the sludge layer and the clay layer at the sampling points of 3#, 4#, 7#, and 8# exceeded the standard, but the Cu contents of the clay layer were significantly reduced compared with the sludge layer; the Zn contents of the sludge layer and the clay layer both exceeded the standard, but the Zn contents of the clay layer were significantly lower than that of the 4 sludge layer, which decreased from 1320 mg/kg to 525 mg/kg; the Pb contents of the sludge layer of 2# and 3# samples exceeded the standard, but the Pb contents of the clay layer were within the standard range; The Cd contents of clay layer at 2#, 3#, 5#, 6#, 7#, 8#, 10#, 11# also have a certain degree of decline compared with the surface sludge layer.
The heavy metals contents of clay layer in individual points are higher than that of the sludge layer, which may be related to the historical pollution or the water washing accelerates the release of heavy metals, but in general, as the depth of the layer increases, the concentration of heavy metals generally decreases.
(The ratio is the result of the heavy metal content at each point divided by the corresponding heavy metal risk screening value) Figure 3 . Vertical comparison of heavy metals in sediments
Cluster analysis of heavy metals in river sediments
The sources of heavy metals in river sediments are controlled by various factors, such as rock materials, industrial and agricultural activities [10] , and there is a correlation between heavy metals of the same source. The correlation between heavy metal content and soil properties in soil is not only affected by the nature of the element itself but also related to the environment and source of the element [11] . The cluster analysis method to analyze the correlation of heavy metal elements and their sources has been widely used [12, 13] . The cluster analysis of eight heavy metals in this project was carried out, and the results were represented by a systematic tree diagram (as shown in see Figure. 4 ). According to the analysis results, heavy metals can be divided into two categories: Zn; Cd, As, Hg, Ni, Pb, Cr, Cu. Zn is different from other heavy metals, while the other seven heavy metals are affected by the same factor. 
Potential ecological risk of heavy metals in sediments
According to the formula of potential ecological risk coefficient of heavy metal and potential ecological risk index RI proposed by Hakanson, the author calculated the potential ecological risk index of heavy metals in sediments samples from Anrongjing River basing on the test results, which is shown in Table 2 . 7#, 8#, 10#, and 11# points belong to intensity and strong, even extremely strong. So it has serious potential risk to river ecology and water quality. The pollution of Cd and Cu in the sediments of the source and the two tributaries and main river crossings are more serious, especially the Cd pollution at the 1# and 2# points is extremely strong ( Table 1 ). So we need special attention to its ecological risk.
Conclusion
(1) The contents of Cu, Zn, Pb, Cd in survey area were higher than the risk screening values.
(2) Viewed from the plane, the main pollution areas are the upstream, the two tributaries and the tributaries and main river crossings. Viewed from the vertical, the heavy metals pollution roughly decreases with increasing sediments depth.
(3) Except for Cu and Cd, other heavy metals have only mild ecological risk and have no potential ecological risk to the river. The ecological risk index of Cu at 2#, 3# and 7# and the ecological risk index of Cd at the 2#, 3#, 5#, 6#, 7#, 8#, 10#, and 11# points belong to intensity and strong, even extremely strong. So it has serious potential risk to river ecology and water quality. The pollution of Cd and Cu in the sediments of the source and the two tributaries and main river crossings are more serious, especially the Cd pollution at the 1# and 2# points is extremely strong. So we need special attention to its ecological risk.
